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[57] ABSTRACT

A computer chassis assembly that includes a heat pipe
which thermally couples an electronic package to mul-
tiple fan units. The heat pipe provides a computer chas-
sis that sufficiently cools internal heat generating com-

ponents without placing the components in close prox-
imity to the fans.

8 Claims, 1 Drawing Sheet
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MULTIPLE-FAN MICROPROCESSOR COOLING
THROUGH A FINNED HEAT PIPE -

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a heat pipe used in a
computer assembly.

2. Description of Related Art

Most commercially available computers contain a fan
that cools the components of the assembly. The fan is
typically located in a wall of the computer chassis and
is constructed to induce air flow across the various
electronic packages of the computer.

'To reduce the junction temperature of the electronic
packages, the packages that generate the most heat are
preferably located adjacent to the fan. Placing all of the
hot components near the fan limits the routing of the
printed circuit board and therefore is typically not feasi-
ble. Generally speaking, it is desirable to have a com-
puter assembly, wherein the components can be located
at any position within the computer chassis. For exam-
ple, it may be desirable to place the central processing
unit (CPU) and associated memory near the floppy and
hard disk drives of the system, to reduce the length of
the transmission lines between the various components.
Having short transmission lines may be essential, partic-
ularly if the system operates at high speeds.

The hard and floppy disk drives are usually located
on the front wall of the computer, so that the user can
readily operate the floppy disk drive. For aesthetic
reasons, the fan is typically located on the rear wall of
the computer. With such an arrangement the fan must
direct air across the entire chassis to cool the compo-
nents located at the other end of the computer. Blowing
air across the chassis reduces the velocity of the air and
decreases the heat transfer rate from the electronic
packages.

It would therefore be desirable to have a computer
chassis with a rearwardly mounted fan that efficiently
cools electronic packages located away from the fan. It
would also be desirable to have a convection cooling
system for a computer that can remove heat without
direct contact between the electronic packages and the

air stream of the fan, and which can efficiently utilize
multiple fan units.

SUMMARY OF THE INVENTION

The present invention is a computer assembly that
has a heat pipe which thermally couples an electronic
package to a plurality of fans. The assembly includes a
chassis that has a baseplate, a front wall and a back wall.
Attached to the back wall are fans that are constructed
to direct air across the chassis. The electronic package
is attached to a mounting plate that is coupled to the
baseplate of the chassis. The package is typically Io-
cated away from the fans and adjacent to the front wall
of the chassis. |

The heat pipe has an evaporator portion that is adja-
cent to the package and a condenser portion that is
attached to a heat sink that is located in close proximity
to the fans. The heat generated by the electronic pack-
age 1s transferred to the heat sink by the heat pipe, and
removed from the heat sink by the fans. The present
assembly thus allows an electronic package to be cooled

by convection without placing the package adjacent to
a fans.
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Therefore it is an object of the present invention to
provide a fan cooled computer assembly which can
efficiently cool electronic packages that are not adja-
cent to the fan of the system, and which can efficiently
utilize the cooling potential of additional fans to remove
heat from local high heat density areas of the electronic
package.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects and advantages of the present invention
will become more readily apparent to those ordinarily
skilled in the art after reviewing the following detailed
description and accompanying drawings, wherein:

FIG. 1 1s a perspective view of a computer assembly
of the present invention;

FIG. 2 1s an exploded view of a heat pipe clamping
assembly;

FIG. 3 1s a side view of the clamping assembly of
FIG. 2.

DETAILED DESCRIPTION OF THE
INVENTION

Referring to the drawings more particularly by refer-
ence numbers, FIG. 1 shows a computer assembly 10 of
the present invention. The computer assembly 10 is
typically part of a commercial computer such as a per-
sonal computer (PC) or a minicomputer, although it is
to be understood that the assembly 10 can be used in
other types of systems. The computer 10 includes a
chassis 12 which has a baseplate 14 that separates a front
wall 16 from a back wall 18. The chassis 12 has a pair of
side walls 20 and a plurality of openings 22 which pro-
vide access to the internal chamber 24 of the computer.
The system typically has a cover (not shown) which
can be attached to the walls to encapsulate the internal
chamber 24. The computer typically contains a mother-
board 26 and a number of electronic card assemblies 28
mounted therein. The card assemblies have a plurality
of electrical devices 30. The system may also have a

power supply and disk drive assemblies attached to the
chassis 12.

Mounted to the back wall 18 of the chassis 12 are a
pair of fans 32. The fans 32 are constructed to direct air
from the ambient into the internal chamber 24 of the
chassis 12. In the preferred embodiment, each fan 32 is
typically 40-60 millimeters in diameter and can create
an air flow in the range of 9-12 cubic feet per minute
(cfm). Although two fans are shown, it is to be under-
stood that more than two fans can be used in the present
invention.

Adjacent to the fans 32 is a heat sink 34. The heat sink
34 1s typically constructed from an anodized aluminum
and contains a plurality of fins 36 that increase the sur-
face area of the member 34. The fins 36 are typically
located perpendicular to the fans 32, so that air can
readily flow through the heat sink 34. Although a heat
sink with a plurality of straight fins is shown, it is to be
understood that any type of heat sink and fin arrange-
ment may be used in the present invention.

The assembly includes a heat pipe 38 that extends
from the heat sink 34 to a clamping assembly 40. The
heat pipe 38 is constructed to transfer heat from the
assembly 40 to the heat sink 34. The heat pipe 38 typi-
cally contains a fluid that flows along a wick (not
shown) attached to the inner surface of the pipe. Heat is
applied to an evaporation portion of the pipe 38 that is
adjacent to the assembly 40 and removed from a con-
densation portion of the pipe 38 that is coupled to the
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heat sink 34. The heat vaporizes the fluid which creates
a pressure differential between the evaporation portion
and the condensation portion of the pipe 38. The pres-
sure differential pumps the fluid through the wick from
the condensation portion to the evaporation portion.
The vaporized fluid is then pumped from the evapora-
tion portion back to the condensation portion.

In the preferred embodiment, the heat pipe 38 is con-
structed from a 0.25 inch diameter copper tube that
contains water. The heat pipe 38 may be up to 10 inches
long and have a 90° bend to accommodate package
locations which are not in-line with the fans 32. The
heat sink 34 1s preferably attached to approximately 4
inches of the heat pipe 38. It has been found that such a
system can produce a thermal resistance of approxi-
mately 1.0 centigrades per watt (C/W) between the
package 30 and the air of the internal chamber 24.

The computer assembly 10 provides a convection
cooling system that can cool electrical components
without placing the parts in-line or in close proximity to
the fan. Such a system allows the designer to place any
integrated circuit (IC) package at any location on the
motherboard or card assemblies within the chassis. For
example, the system CPU can be placed next to the
front wall of the chassis, away from the air streams of
the fans. Additionally, another package or electronic
assembly can be placed between the fans and package
30 without effecting the thermal performance of the
system. For example, a hard disk drive unit may be
placed above the electronic package 30. Additionally,
an electronic card can be placed between the electronic
package and fan, so that the airstream generated by the
fan does not flow across the package 30.

FI1G. 2 shows a preferred embodiment for coupling
the package 30 to the evaporation portion of the heat
pipe 38. The assembly 10 includes a mounting plate 42
which has radial channel 44 formed therein. The chan-
nel 44 is adapted to hold the heat pipe 38. The heat pipe
38 1s secured to the mounting plate 42 by a pair of clips
46 which are captured by a pair of grooves 48 located at
the ends of the plate 42. The heat generating electronic
devices 30 are mounted to the surface of the plate oppo-
site the heat pipe 38. The heat generated by the device
30 flows through the mounting plate 42 and into the
evaporation portion of the heat pipe 38. A thermal
grease can be placed between the pipe 38 and plate 42 to
reduce the thermal resistance between the two mem-
bers.

In the preferred embodiment, the fins 36 are attached
directly to the condensation portion of the heat pipe 38
by soldering, brazing or other similar attachment
means. In the alternative, the heat sink 38 may be at-
tached to the heat pipe 38 with a mounting plate as
described above. Although one package is shown, it is
to be understood that a plurality of packages can be
mounted to the mounting plate 42. Similarly, additional
heat pipes 38, heat sinks 34, mounting plates 42 and

10

15

20

23

30

35

45

50

39

65

4

devices 30 can be added to the assembly of the present
invention.

While certain exemplary embodiments have been
described and shown in the accompanying drawings, it
is to be understood that such embodiments are merely
illustrative of and not restrictive on the broad invention,
and that this invention not be limited to the specific
constructions and arrangements shown and described,
since various other modifications may occur to those
ordinarily skilled in the art.

What is claimed is:

1. A computer assembly, comprising:

a chassis having a baseplate and a back wall;

a first fan attached to said back wall;

a second fan attached to said back wall;

a heat sink that 1s coupled to said chassis adjacent to

said first and second fans;

a first electronic package coupled to said baseplate
and separated from said first and second fans by
sald heat sink, said first electronic package being
capable of generating head; and,

a heat pipe coupled to said first electronic package
and said heat sink, said heat pipe being adapted to
transfer heat from said first electronic package to
said heat sink.

2. The assembly as recited i1n claim 1, wherein said

heat pipe has an eibow.

3. The assembly as recited in claim 1, further compris-
ing a mounting plate located between said heat pipe to
said first electronic package.

4. The assembly as recited in claim 1, wherein said
first and second fans each create a flowrate that is not
greater than 12 cubic feet per minute.

5. A computer assembly, comprising:

a chassis having a baseplate and a back wall;

a first fan attached to said back wall, said first fan

being adapted to generate a stream of air;

a heat sink that 1s coupled to said chassis and has a
plurality of fins that are adjacent to said first fan
such that said stream of air flows across said fins;

a mounting plated coupled to said chassis, said
mounting plate having a first side and an opposite
second side;

a first electronic package mounted to said first side of
satd mounting plate, said first electronic package
being capable of generating heat;

a heat pipe mounted to said second side of said
mounting plate, said heat pipe being adapted to
transfer heat from said first electronic package to
said heat sink.

6. The assembly as recited in claim 5, wherein said

heat pipe has an elbow.

7. The assembly as recited in claim 5, further compris-
ing a second fan attached to said side wall and adjacent
to said heat sink.

8. The assembly as recited in claim 7, wherein said
first and second fans each create a flowrate that is not -

greater than cubic 12 feet per minute.
. T ¥ * ¥



	Front Page
	Drawings
	Specification
	Claims

